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ABSTRACT

A special self-erecting portable sprinkler 1s provided to

effectively and efficiently fight fires in oil refineries,
petrochemical plants, and the like from a remote safe

position.

7 Claims, 8 Drawing Sheets
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1

PORTABLE SPRINKLER AND PROCESS FOR
FIGHTING FIRES IN OIL REFINERIES AND THE
LIKE

BACKGROUND OF THE INVENTION

This invention relates to firefighting equipment and,
more particularly, to a portable sprinkler and process
for fighting oil refinery fires and the like.

Fires in oil refineries and petrochemical plants are
different in many respects than fires in homes, apart-
ments, and office buildings. Fires in homes, apartments,
and office buildings occur primarily in the inside of the
buildings, although the flames can rise above the build-
ings’ exteriors. Fires in homes, apartments, and office
buildings present a different set of problems than fires in
oil refineries and petrochemical plants.

Fires in oil refinreies and petrochemical plants occur
primarily on the outside and in the open air where there
are gusts of wind and an endless supply of air to support
combustion. Fires in oil refineries and petrochemical
plants often involve or are near large amounts of fuel
and process equipment which can feed the fire and/or
cause enormous explosions. These sources of combusti-
ble fuel can include aboveground tanks containing gaso-
line, oil, petrochemical feedstocks, and other hydrocar-
bons, as well as numerous oil pipelines and gas lines.
Refinery process equipment typically includes hydro-
treaters which contain hydrogen-rich gases at high
pressures and temperatures, catalytic cracking units,
pipe stills, fractionating columns, combustors, regenera-
tors, furnaces, CO boilers, alkylation units, and/or
isomerization units. |

Fires in oil refineries and petrochemical plants are
extremely dangerous. They can cause extensive damage
to a refinery or petrochemical plant as well as to prop-
erty in adjacent areas. Such fires and explosions can also
cause death and severe injuries to personnel in the refin-
ery or petrochemical plant and nearby persons.

Fires in oil refineries and petrochemical plants often
emit enormous flames, fireballs, billows of smoke, im-
mense heat, and clouds of noxious toxic gases. Because
of the vast amounts of heat generated by the fire, 1t is
often difficult, if not impossible, to get firefighting
crews with hoses, sprinklers, or other equipment close
enough to the fire to quickly, efficiently and effectively
contain and extinguish the fire. Furthermore, smoke
and toxic gases emitted from petroleum fires often also
prevent firefighting personnel from getting sufficiently
near the fire with their hoses, sprinklers, and other
equipment to quickly and effieiently, abate the fire.

Over the years, a variety of sprinklers, spray nozzles,
water fans, and other devices have been used for fight-
ing fires and for other purposes. Typifying these prior
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SUMMARY OF THE INVENTION

An important portable sprinkler and process is pro-
vided for fighting fires in oil refineries, petrochemical
plants, and the like.

Advantageously, the novel portable sprinkler in the
process is efficient, easy to use, and effective. The 1m-
proved portable sprinkler and process can help quickly
contain and extinguish fires in refineries and petrochem-
ical plants while protecting firefighting personnel by
setting up a spray mist and wall or curtain of water on
the fire as well as between the fire and firefighting per-
sonnel. The novel equipment and process helps keep the
fire from spreading by cooling the temperatures in the
area surrounding the fire and minimizes injuries to per-
sonnel by dissipating the toxic gases and smoke.

In the novel firefighting process a unique self-righting
sprinkler is remotely placed in an upright erect position
near the fire while firefighting personnel stay safely
away from the fire. This can be accomplished by attach-

~ ing one end of the sprinkler to a firefighting hose and
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art sprinklers, spray nozzles, water fans, and other de-

vices are those shown in U.S. Pat. Nos. 600,149;
941,109; 2,516,401; 2,903,190; 2,956,751; 3,045,931;
3,047,238; 3,047,241; 3,069,100; 3,109,593; 3,241,772;
and 3,252,661. These prior art sprinklers, spray nozzles,
water fans, and other devices have met with varying
degrees of success and have not been generally effective
for containing and extinguishing fires in ot refineries
and petrochemical plants.

It is, therefore, desirable to provide an improved
system and process for fighting fires in o1l refineries and
petrochemical plants whichever overcomes most, if not
all, of the preceding problems.
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coiling the sprinkler in the hose. The other end of the
hose can be attached to a fire hydrant, fire truck, or
other water supply. The coiled hose containing the
sprinkiler can then be rolled or flung in a direction
towards the fire. The water 1s then turned on by open-
ing a valve on the fire hydrant or other water supply.
This will cause the hose to uncoil and expand somewhat
like a party favor while moving the sprinkler to an
upright erect position and simultaneously activating the
sprinkler to spray a mist, curtain, and wall of water
between the fire and firefighting personnel.

The unique portable sprinkler can have a round spray
head with a water reservoir chamber perferably sur-
rounded by a rounded tubular neck, at least one port for
connecting a firefighting hose to the water reservoir
chamber, and a weighted base. The base preferably has
a flat or planar bottom. The sprinkler has a low center
of gravity near the base so that movement of the sprin-
kler will abate and stabilize when the sprinkler moves to
an upright erect position upon the weighted base. The
spray head and the tubular neck are rounded to help
pivot the spray head and neck off the ground to an
upright erect position with the bottom of the base
seated upon the ground, as a result and in cooperation
with the water pressure in the sprinkler and water spray
emitted from the sprinkier.

The rounded spray head of the sprinkler has one or
more fluid flow passageways to spray and inject a mist
or stream of water upon the fire and between the fire
and firefighting personnel. Preferably, the fluid flow
passageway comprises an arcuate set of apertures, slots,
or holes which extend for at least 90 degrees and prefer-
ably greater than 130 degrees along the top of the spray
head. Should the spray head or neck rest upon or be
positioned adjacent to the ground, the arrangement of
flow passgeways will cause the high pressure water
spray being ejected from the spray head to push against
the ground and cause the spray head to pivot, tip, and
move in an opposite direction to an upright erect posi-
tion above the ground.

In one embodiment, the spray head and neck are
positioned in a vertical alignment to maximize the
height of the water spray and curtain of water. In an-
other embodiment, the spray and neck are positioned at
an angle of inclination to direct the spray mist and cur-
tain of water closer towards the fire or other areas.
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A more detailed explanation is provided in the fol-
lowing description and appended claims taken in con-
junction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a perspective view of a sprinkler attached to
a hose in accordance with principles of the present
invention;

FIG. 2 is a perspective view of the sprinkier being
coiled in a hose;

F1G. 3 illustrates in solid line the coiled hose and
sprinkler being flung by a person towards a fire and 1n
dotted line the coil hose and sprinkler uncoiling in a
direction towards the fire;

FIG. 4 illustrates the valve of the fire hydrant being
opened;

FIG. 5 is a reduced perspective view of the sprinkler
spraying a mist, curtain, and wall of water;

FIG. 6 is a perspective view of the sprinkler being
pivoted from an upside position, shown in dotted lines,
to a side position, shown in solid line before being piv-
oted to an upright erect position;

FIG. 7 is a perspective view of the sprinkler in an
upright erect position;

FIG. 8 1s a cross-section left side view of the sprin-
kler:

FIG. 9 1s a cross-section front view of the sprinkler;

FIG. 10 1s a perspective view of a sprinkler similar to
FIG. 1 but with a spray head with an arcuate slot rather
than an arcuate set of rectangular apertures;

FIG. 11 is a left side view of the sprinkler of FIG. 10;

FIG. 12 is a front view of the sprinkler of FIG. 10;

FIG. 13 is a right side view of the sprinkier of FIG.
10;

FI1G. 14 1s a back view of the sprinkler of FIG. 10;
FIG. 15 is a top view of the sprinkler of FIG. 10;
FIG. 16 is a bottom view of the sprinkler of FIG. 10;
FIG. 17 1s a left side perspective view of another
sprinkler in accordance with principles of the present
invention with the hose attached to the left port;

FIG. 18 is a right side perspective view of the sprin-
kler of FIG. 17 with the hose attached to the right port;

FIG. 19 1s a view similar to FIG. 17 but with the hose
attached to the front port;

FIG. 20 1s a left side perspective view of the sprinkler
of FIG. 17:

FIG. 21 15 a left side view of the sprinkler of FIG. 17;

FI1G. 22 1s a front side view of the sprinkler of FIG.
17; |

FIG. 23 1s a right side view of the sprinkler of FIG.
17;
FIG. 24 is a back view of the sprinkier of FIG. 17;
FIG. 25 1s a top view of the sprinkler of FIG. 17;
FIG. 26 1s a bottom view of the sprinkler of FIG. 17,
FIG. 27 is a perspecive view of an arcuate dinosaur-
shaped sprinkler with flat sides and curved feed in ac-
cordance with principies of the present invention;
FIG. 28 is a left side view of the sprinkler of FI1G.27;
F1G. 29 1s a front view of the sprinkler of FIG. 27;
FIG. 30 1s a top view of the sprinkler of FIG. 27; and
FIG. 31 is a cross-sectional left side view of the sprin-
kler of FIG. 27.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT
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The portable self-erecting sprinkier 100 of FIGS. 1-9,

which is also referred to as a portable self-standing
water fan, spraying device, and water curtain nozzle, is

4
particularly useful for fighting fires in o0il refineries,
petrochemical plants, and other outside facilities. The
sprinkler 1s fabricated of metal, such as corrosion resis-
tant steel or iron alloy coated with heat resistant paint.

The sprinkler 100 has a hemispherical, rounded,
curved spray head 102 (FIG. 1). The spray head 102
provides the top of the sprinkler and has a rounded apex
104. The rounded spray head 102 facilitates pivoting
and rotation of the sprinkler to an upright erect posi-
tion. The spray head 102 has an arcuate set of coplanar
rectangular holes or apertures 106 to inject a spray or
mist of water in an arcuate spray pattern. The spray
holes 106 of the sprinkler of FIGS. 1-9 lie in a common
vertical plane and collectively provide a fluid flow
passageway 108 which preferably extend from at least
about 90 degrees to about 200 degrees.

The sprinkler 100 (FIG. 100) has a rounded neck 110
with a circular cross section. The rounded neck 110
facilitates pivoting of the sprinkler towards an upright
erect position. The neck 110 annularly surrounds and
encloses an interior water reservoir chamber and com-
partment 112 (FIGS. 8 and 9) which communicate with
a lateral, horizontal, tubular front arm 114 and left side
arm 116. Each of the arms 114 and 116 extends
horizonatally outwardly from the neck 110 and pro-
vides a port. Each arm 114 and 116 has internal threads
118 or 120 to threadedly receive the externally threaded
coupling 121 of a firehose 122 or an externally threaded
portion 124 of a circular plug 129. The plug 126 can
have a hexagonal or square nose 128 on its external face
to facilitate insertion and removal of the plug with a
wrench. The arms 114 and 116 are positioned perpen-
dicular to each other to permit the hose to be attached
to either arm. When the hose is attached to the front
arm 114, the spray hole 106 and water spray pattern are
at right angles (perpendicular) to the coupling 121 and
end of the hose 122 as shown in FIG. 5. When the hose
is attached to the side arm 116 of the sprinkler, the spray
holes 106 and water spray pattern are positioned paral-
lel and in alignment with the coupling 121 and end of
the hose 122 as shown in FIG. 7. The plug 126 should be
connected to the arm not engaging the hose to the plug
and block outward flow of water through that arm.

The sprinkler 100 (FIG. 1) has a weighted (heavy)
horizontal, rectangular base 130 which is welded or
otherwise connected to the bottom of the neck 110. The
base 130 is preferably square and in coaxial alignment
with and positioned symmetrically about the neck 110.
The base 130 extends outwardly from the neck to in-
crease the stability and bias of the sprinkler to an up-
right position. The base 130 has an imperforate bottom
surface 132 which provides a solid water-impervious
surface to block the bottom of the water reservoir com-
partment 112. The bottom surface 132 is generaly planar
or flat to facilitate positioning of the sprinkler in an
upright erect position.

The center of gravity 134 (FIGS. 8 and 9) of the
sprinkler i1s positioned in proximity to the base 130
below the physical, volumetric, and geographical cen-
ters of the sprinkler. The low center of gravity 134 is
positioned along the vertical axis of the sprinkler and
facilitates pivoting and positioning of the sprinkler to an
upright erect position.

In use, the coupling 120 of the fire hose 122 is con-
nected to one of the arms 114 as shown in FIG. 1 after
plugging the other arm 116 with the plug 126. The
sprinkler 100 is then coiled in the hose 122 as shown in
FIG. 2. The other end of the hose 122 can be attached
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to a fire hydrant 136 (FIG. 3) or other water source.
The hose 122 is then flung and rolled towards the fire as
shown in FIG. 3. The valve 138 (FIG. 4) on the hydrant
is then opened with a wrench 140 or other tool to cause
water to fill the hose 122. This will cause the hose to
uncoil and unwind somewhat like a New Years Eve or
birthday party favor (blower) to a position close to the
fire without the need for anyone to get near the fire
with the sprinkier. Once the hose unwinds, water will
be injected out of the spray holes 106 of spray head 102
in a curved arcuate spray pattern and mist. The water
pressure, spray, and special configuration of the sprin-
kler 100 cause the sprinkler to rotate and quickly stabi-
lize in an upright erect position. The water spray helps
quench the fire and set up a curtain and wall of water
between the fire and firefighting personnel. The water
spray also dissipates toxic gas and smoke emitted from
the fire.

The sprinkler 200 of FIGS. 10-16 is structurally and
functionally similar to the sprinkler 100 of FIGS. 1-9
except the fluid flow passageway 202 comprises an
elongated, single, arcuate slot or slit 204, The slot 204
emits larger droplets than the rectangular holes 106 of
the sprinkler 100 of FIGS. 1-9. Conversely, the rectan-
gular holes 106 emit a finer mist and spray than the slot
204 of FIGS. 10-16. :

The sprinkler 300 of FIGS. 17-26 1s structurally and
functionally similar to the sprinkler of FIG. 10-16 ex-
cept the spray head 302, neck 304, and slot 306 are
positioned at an angle of inclination ranging from about
45 degrees to about 75 degrees relative to the horizontal
base 308. The head 302, neck 304, and slot 306 are posi-
ttoned at an incline to spray the water at an angle of
inclination of about 45 to about 75 degrees towards or
away from the fire as desired. This permits the water to
spray a further horizontal distance if desired.

The sprinkler 300 of FIGS. 17-26 also has three hori-
zontal arms including a left side arm or port 308, a front
arm or port 310, and a right side arm or port 312 to
accommodate insertion of the hose in the left side, front,
and right, sides of the sprinkler {o alter the positioning
of the spray head 302 and slot 306. The sprinkler 300
also has two similar plugs 314 and 316 which threadedly
engage and plug the two arms of the sprinkler 300
which are not connected to the hose. The sprinkler 300
can have an arcuate set of apertures as in FIG. 1 instead
of a slot. |

The sprinklers 100, 200 and 300 of FIGS. 1-26 were
tested at the Amoco Oil Company Refinery at Casper,
Wyo. The tests achieved unexpected surprisingly good
results. The hose quickly uncoiled and the sprinklers
quickly and efficiently rotated and stablized in an up-
right erect position no matter which way the sprinkler
landed after the hose uncoiled. The sprinkler was able
to be remotely positioned near the test site of the fire
while the firefighters remained safe at the hydrant and
fire truck away from the fire. The sprinklers emitted a
fine spray which is useful to quench o1l fires and protect
and cool firefighting personnel.

The dinosaur-back shaped sprinkler 400 of FIGS.
27-31 has a semicircular, arcuate rounded spray head
and top 402 with an arcuate set of rectangular spray
holes 404. The sprinkler 400 has flat semicircular side
walls 405 and 406 and an internally inlet pipe 408 con-
nected to the bottom of the side walls. The inlet pipe
408 has a closed end 410 and an open end 412 for attach-
ment to a hose. A pair of transverse, curved, convex,
stabilizing feet 414 and 416 are connected to the bottom
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6

of the inlet pipe 408 below the ends of the side walls to
help stabilize the sprinkier 400.

The sprinkler 400 of FIGS. 27-31 was tested at the
Amoco Oil Compandy Refinery at Casper, Wyo. and
worked but was not as effective and dependable as the
sprinklers 100, 200, and 300 of FIGS. 1-26.

Among the many advantages of the novel sprinklers
and process of the subject invention are:

1. Safer for firefighting personnel.

2. Automatic and remote positioning of the sprinklers

near fires. |

3. Superb effectiveness.

4. Excellent efficiency.

5. Good dependability.

6. Better ability to quench petrolium fires.
Although embodiments of the invention have been

shown and described, it 1s to be understood that various
modifications and substitutions, as well as rearrange-
ments of parts and process steps; can be made by those
skilled in the art without departing from the novel spirit
and scope of this invention.

What is claimed is:

1. A process for fighting fires in oil refineries, petro-
chemical plants, and the like, comprising the steps of:

attaching a hose to a sprinkler;
coiling the hose about the sprinkler;
attaching the other end of the hose to a water supply
SOUICE;

rolling said coiled hose toward a fire while concur-
rently filling said hose with water from said water
supply source to uncoil said hose and remotely
move the sprinkler attached to the hose

near a fire; and

‘spraying a mist of water from said sprinkler onto the

fire.

2. A process for fighting fires in oil refineries, petro-
chemical plants, and the like, comprising the steps of:

attaching a self-righting sprinkler to one end of a

firefighting hose, said sprinkler having a rounded
spray head, a water reservoir chamber, a physical
center, a center of gravity below the physical cen-
ter of said sprinkler, and a weighted base with a
substantially planar bottom surface;

coiling said firefighting hose about said sprinkler;

attaching the other end of said firefighting hose to a

water supply source selected from the group con-
sisting of a fire hydrant, a fire engine, and a water
tank;

rolling said coiled hose containing said sprinkler

- towards the fire; thereafter
- injecting a substantial quantity of water in said fire

hose to substantially fill said fire hose;

remotely unwinding said fire hose and moving said

sprinkler near the fire in response to filling said fire
hose with said water; |

remotely placing and maintaining said sprinkler in a

substantially upright, erect position in the absence
of firefighting personnel;

spraying an outwardly flared, converging pattern of

water onto the fire from said sprinkler; and
forming a curtain of water between said fire and

firefighting personnel to enhance the safety and

protection of the firefighting personnel.

3. A process in accordance with claim 2 wherein said
water is sprayed at an angle of inclination towards the
fire from a location in proximity to the ground.
~ 4. A process in accordance with claim 2 wherein the
water is sprayed substantially upwardly in a vertical
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spray pattern in a directton substantiallly perpendicular
to said firefighting hose.

5. A process in accordance with claim 2 wherein the
water 1s sprayed from said sprinkler in an upwardly 5
direction substantially parallel to said firefighting hose.

6. A portable, self-erecting sprinkler for fighting fires
in o1l refineries, petrochemical plants, and the like, com-
prising: |

a substantially hemispherical spray head having a 10
rounded apex providing a top, said hemispherical
spray head defining an arcuate fluid flow passage-
way extending from about 90 degrees to about 200
degrees through said top for spraying a mist of {5
water onto the fire and concurrently emitting a
curtain of water between the fire and firefighting
personnel to enhance the safety and protection of
firefighting personnel; |

a rounded tubular neck extending substantially down-
wardly from said hemispherical spray head, said
neck providing a water reservoir compartment and
having tubular arms defining threaded ports com-
municating with said water reservoir compartment 25
for connection to a fire hose, said tubular arms
comprising a front arm and at least one side arm
positioned substantially perpendicular at about
right angles to said front arm;

a weighted base connected to and positioned below
said rounded tubular neck, said base having a sub-
stantially rectangular imperforate bottom surface
providing a solid water-impervious barrier for
blocking the bottom of said water reservoir com- 35
partment, said bottom surface being substantially
planar and extending outwardly of said tubular
neck; and

said sprinkler having a center of gravity in proximity 40
to said base for facilitating pivoting of said sprin-
kler to a substantially upright, erect position when
water is being sprayed from said spray head.
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8
7. A portable, self-erecting sprinkler for fighting fires

in oil refineries, petrochemical plants, and the like, com-
prising:

a substantially hemispherical spray head having a
rounded apex providing a top, said hemispherical
spray head defining an arcuate fluid flow passage-
way extending from about 90 degrees to about 200
degrees through said top for spraying a mist of
water onto the fire and concurrently emitting a
curtain of water between the fire and firefighting
personnel to enhance the safety and protection of
firefighting personnel;

a rounded tubular neck extending substantially down-
wardly from said hemispherical spray head, said
neck providing a water reservoir compartment and
having at least one threaded port for connection to
a fire hose;

a weighted base connected to and positioned below
said rounded tubular neck, said base having a sub-
stantially rectangular imperforate bottom surface
providing a solid water-impervious barrier for
blocking the bottom of said water reservoir com-
partment, said bottom surface being substantially
planar and extending outwardly of said tubular
neck;

said sprinkler having a center of gravity in proximity
to said base for facilitating pivoting of said sprin-
kler to a substantially upright, erect position when
water is being sprayed from said spray head;

said fluid flow passageway lying in a plane positioned
from about O degrees to about 45 degrees relative
to the vertical axis of said sprinkler;

said tubular neck having at least two arms extending

~laterally outwardly from said neck;

each of said arms defining an internally threaded port
for connection to a fire hose;

said sprinkler including at least one externally-
threaded plug for threadedly engaging and plug-
ging the port of one of said arms; and

satd rounded spray head and tubular neck extending
upwardly from said base at an angle of inclination.

ranging from about 45 degrees to about 75 degrees.
X % X Xk X
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